Effect of epinephrine and insulin on adenosine 3'5'-cyclic monophosphate--dependent protein kinase in human skeletal muscle in vivo.
Cyclic AMP dependent protein kinase has beeen identified in human skeletal muscle tissue. In crude muscle extracts the enzyme was 3--5 fold activated by cyclic AMP. The cyclic AMP-dependent activity (corresponding to the inactive holoenzyme) was completely inhibited by the heat stable inhibitor of protein kinase. Reciprocal changes of the cyclic AMP-dependent activity in skeletal muscle were observed after administration of epinephrine and insulin in vivo. Infusion of epinephrine in healthy volunteers increased the level of cyclic AMP and decreased the activity of the cyclic AMP-depenent form (i.e. the inactive form) of protein kinase. These changes were reversible after cessation of epinephrine administration. The results are consistent with an activation of protein kinase in vivo due to an epinephrine mediated increase of the concentration of cyclic AMP. I.v. injection of insulin had the opposite effect on the enzyme in skeletal muscle, leading to increased activity of the cyclic AMP-dependent form of protein kinase. Insulin had no effect on the level of cyclic AMP, but promoted a transient increase of cyclic GMP 1 min. after insulin injection. The effect by insulin on protein kinase cannot be related to the level of cyclic AMP or cyclic GMP.